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[57] ABSTRACT

Disclosed is a centrifugal-blower impeller made from a
back plate and a front plate and blades attached be-
tween these plates. The back plate or the front plate of
the impeller or both of them are prestressed in a direc-
tion opposite to the stresses produced by centrifugal
force when the impeller rotates. According to a pre-
ferred embodiment of the impeller the back plate is
prestressed by means of a stressing member having the
shape of a truncated cone, which is supported by the
inner end of the hub of the driving shaft of the blower.
In addition a stressing flange is attached to said hub and
1s tightened to the back plate by means of bolts. The
front plate may be prestressed by means of a stressing
ring mounted on the suction ring of the front plate.

12 Claims, 5 Drawing Figures
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1".'
IMPELLER IN A CENTRIFUGAL BLOWER
BACKGROUND. OF THE INVENTION
The present invention relates to an impeller in a cen-
trifugal blower. The blower mmpeller consists of a back
plate and a front plate ‘with blades attached between
these by welding or by some other method
When the impeller rotates, its parts tend to be de-
formed by centrifugal force. In addition to considerable
elongations, the impeller bends owing to its 'asymmetry,
whereby strong stress peaks are produced in certain
parts, these stress peaks restnctlng the rotational veloc-
ity of the blower and thereby the pressure achlevable by

means of the blower. This is the case especially i in high-
pressure blowers.

SUMMARY OF THE INVENTION

In accordance with the mventlon the unpeller 1S
prestressed in -a direction opposite to the stresses pro-
duced during operation; the prestressing reduces the
stresses, in particular stress peaks, produced during the
rotation of the blower. In this case the impeller can be

rotated at a higher speed and thereby: a higher ‘pressure
can be achieved than with an impeller which has not
been prestressed. According to the invention, the back
plate or the front plate, or both, can be prestressed by

means of stressing members. The characteristics of the

i'nvention are given in the accompanying claims.

Claim 2 discloses a preferred embodiment, in which a
conical-flange stressing member mounted on the hub of
the impeller is used for prestressing the back plate of the
impeller. By adjusting the strength of the conical mem-
ber according to the invention, the strength of the back
plate, the flare angle of the cone, the degree of pre-
stressing, and other such factors, different bending
forms of the impeller can be produced and thereby the
stresses due to centrifugal forces can effectively be
compensated. However, angle pieces, tensile bars, and
other such members can also be used for prestressing
the back plate.

The front plate of the impeller can be prestressed
advantageously in accordance with claim 3 by mount-
Ing a stressing ring at the suction opening of the front
plate, and the front plate is compressed by means of this
ring. This can also be effected by heating the stressing
ring and/or by cooling the suction ring. The front plate
can also be prestressed by means of a tensile bar fitted
diametrically across the suction opening. The prestress-
ing of the front plate according to the invention differs
from the prestressing of the back plate described above
in that the impeller as a whole does not bend considera-
bly but compresses.

BRIEF DESCRIPTION OF THE DRAWINGS

Some preferred embodiments of the impeller accord-
ing to the invention are described below with reference
to the accompanying drawing:
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FIGS. 4 and 4a depict the structure and the deforma-
tion of the impeller when both the back plate and the
front plate are prestressed.

DESCRIPTION OF THE PREFERRED
-+ EMBODIMENTS

The impeller depicted in the figures consists of a back
plate 1 and a front plate 2, with blades 3 attached be-
tween them by welding. The rotation is transmtted

from the driving shaft 5 to the impeller via the hub 4.

“When' the impeller rotates, its parts tend to be de-
formed by centrifugal force F, as indicated by dotted
lines in FIG. 1. According to one embodiment of the
invention shown in FIG. 2, a part 9 having the shape of
a truncated cone has been attached to point ¢ in the

back plate 1 of the impeller, and an end plate 6 has been

attached to the end of this part 9. A stressing flange 7
has been attached to the hub 4, the distance a from the
flange 7 to the inner end of the hub being greater than
the distance b from the outer wall of the back plate to
the inner end of the hub. The prestressing is achieved by
tightening the flange 7 by means of bolts 8 to the back
plate 1. The part 9 having the shape of a truncated cone
pulls in this case the back plate 1 towards the front plate
2 at point ¢ and the flange 7 pulls in the opposite direc-
tion. .

~ In this manner, the unpeller 1s bent and prestressed to
the configuration shown in solid line in FIG. 3 from the
conﬁguration shown in dotted line, and is thus pre-

-stressed 1n a direction opposite to the bending caused by
centrifugal force F.

The prestressing of the front plate 2 of the impeller is
achieved according to FIG. 4 by means of a stressing
ring 11 mounted on the suction ring 10 of the front plate
after the assembly of the impeller. By tightening this
ring, the front plate 2 can be compressed as indicated

~ by full lines in FIG. 4. Tensile stress is thereby pro-
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FIG. 1 in the drawing depicts the deformation of a

non-prestressed impeller,

FIG. 2 depicts one structure suitable for the prestress-
ing of the back plate of an impeller aceordlng to the
1nvent10n,

FIG. 3 depicts the effect of prestressmg on the defor-
mation of the impeller, and

65

duced in the stressing ring 11 and compressive stress in
the front plate 2 and the blades 3, the compressive stress
partly or totally cancelling the stresses produced by
centrifugal force F during operation, as indicated by
dotted lines in FIG. 4. In the structure according to
FIG. 4, the back plate has also been prestressed in the
manner descrtbed above.

FIG. 4a illustrates prestressing front plate 2 by means
of a tensile bar 12 fitted diametrically across the suction
opening.

What is claimed is:

1. A centrifugal-blower impeller assembly compris-
ing:

a front plate,

a back plate spaced from said front plate,

a plurality of blades extending between and attached

to said front and back plates,

a hub attached to said back plate, and

means for prestressing said back plate in a direction

generally opposite to the stresses produced by cen-
trifugal force when said impeller assembly rotates,
whereby said back plate is in an initially prestressed
condition prior to impeller operation.

2. An impeller assembly in accordance with claim 1
and

means for prestressing said front plate in a direction

generally opposite to the stresses produced by cen-
trifugal force when said impeller assembly rotates.

3. An impeller assembly in accordance with claim 2,

said means or prestressing said front plate including a

stressing ring mounted on a suction ring portion of



| '3 |
said front plate, said front plate belng compressed
by tightening said ring in order to prestress sald
front plate.

4. A centrifugal-blower impeller comprising a back
plate and a front plate and blades attached between said 3
plates, and prestressing means for prestressing at least
one of said back plate and said front plate in a direction
generally opposite to the stresses produced by centrifu-
gal force when said.impeller rotates, whereby at least .

one of said back plate and said front plate is in initially 10

prestressed condition prior to impeller operation.

5. A centrifugal-blower impeller comprising a back
plate and a front plate and blades attached between said
plates, said back plate and said front:plate being -pre- .
stressed in a direction generally opposite to the stresses
produced by centrifugal force when said impeller ro-
~ tates by prestressing means including a part having the
shape of a truncated cone being attached to the inner
wall of said impeller back plate and-around a hub of a .,
driving shaft of said blower anend portion of said part
being supported by the inner end of said hub, a stressing
flange being attached to said hub, the distance of said

stressing flange from the inner end of said hub being

greater than the distance from the outer  wall-of said 55 .

back plate to the inner end of said hub, and said stressing
flange being ti ghtened to sa:d back plate by means of
bolts.

6. A blower impeller according to claim 5 wherem
said prestressing means further include a stressing ring 3
mounted on a suction ring of said front plate, said front
plate being compressed by tlghtemng sald rmg m order
to prestress said front plate.

7. A blower impeller accordmg to claim 4, wherein

said prestressmg means include a stressing ring mounted 35
on a suction ring of said front plate, said front plate

being compressed by tlghtemng said ring in order to
prestress said front plate. .

8 A eentnfugal-blower impeller assembly comprls— N
ing: | | | 40
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| front plate,
a back plate Spaced from said front plate, .
a plurality of blades extending between and attached
to said front and back plates,
-a hub attached to said back plate, and

- means. for .prestressing said back plate in a direction

~ generally opposite to the stresses produced by cen-
trifugal force when said impeller assembly rotates
. wherein said prestressing means include a pre-
- stressing part attached to the inner wall of said
back plate, said part having a portion supported by
said hub, and
‘means for urging said hub inwardly of said back plate
| whereby said prestressing part stresses said back
_plate in a direction generally opposite to the
stresses produced in said back plate by centrifugal
- force when said impeller assembly rotates.
9. An impeller assembly in accordance with claim 8,
said means for urging including a prestressing flange
- -attached to said hub outwardly of said back plate,
" and threaded fastener means connecting said pre-
stressing flange to said back plate.
" 10. An impeller assembly in accordance with claim 9
and | | -
‘means for prestressmg said front plate in a direction
generally opposite to the stresses produced by cen-
trifugal force when said impeller assembly rotates.

~11.. An impeller assembly in accordance with claim

10: : - - | |
said means for prestressing said front plate including
. a stressing ring mounted on a suction ring portion
of said front plate, said front plate being com-
pressed by tightening said rmg in order to prestress
. said front plate
12. An 1mpeller assembly in accordance with claim
10,
~ said means for prestressing said front plate including
" a tensile bar fitted diametrically across the suction
opemng deﬁned by said front plate.
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